
Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




@ Pubticatton number; 



0 182 

A2 



Q3> 



EUROPEAN PATENT APPLICATION 



(g) Application number: 85114699.3 



Oate of tiling: 19.11.85 



T) mt,ci.«: A 23 L 1/305, C 07 K 7/08 



® 


Priority: 19.11.84 US 673010 
05.11.85 US 795193 


@ Applicant: The Montefiore Hospital Association of 
Western Pennsylvania, 3459 Fifth Avenue, Pittsburg 
Pennsylvania 15213 (US) 

Applicant: Plrimmer + Co M Pharmazeutische Werke 
Erlangen GmbH, Hofmannstrasse 26, D-8520 Erlangen 
(OE) 




4 

Date of publication of application: 28.05.86 
Bulletin 86/22 


@ Inventor: Adibi, Siamak A., 1154 Wightman Street, 
Pittsburg PA 15217 (US) 
Inventor: Brandl, Maria, Schwabenstrasse 13, 
D-8540 Schwabach(DE) 
Inventor: Fekl, Werner, Altenseestrasse 19, 
D-8551 Rottenbach(DE) 

Inventor: Langer, Klaus, Sudetenlandstrasse 20, 
D-8520 Erlangen (DE) 




Designated Contracting States: AT BE CH OE FR GB LI 
NLSE 


@ Representative: Freiherr von Pechmann, Eckehart et al, 
Patentanwalte Wuesthotf- v, Pechmann-Behrens-Goetz 
Schweigerstrasse 2, D-8000 Munchen 90 (DE) 



Nutrient compositions. 

57) A nutrient composition includes at least two oligopep- 
tides of amino acids having in the N-terminal position of at 
least one oligopeptide a residue of glycine and having in the 
N-terminal position of at least one oligopeptide a residue of 
L-alanine. L-lysine or L-arginine. The aqueous composi- 
tions may also contain free amino acids and may contain 
other nutrient substances such as fats, oligosaccharides, 
minerals, trace elements, vitamins and free amino acids. 
The compositions are intended for oral or parenteral use 

W with mammals. Compositions having dipeptide concentra- 
tions higher than prior art compositions are disclosed. Com- 
positions containing elevated concentrations of total protein 

/ft greater than heretofor proposed employ both the described 
oliqopeptides and also free amino acids. 
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SPEC IFICATION 



NUTRIENT COMPOSITIONS 



BACKGROUND OF THE INVENTION 

Description of the Prior Art - U.S. Patent 4,340,592 
describes nutrient compositions of dipeptides and tripeptides 
and the method of administering the compositions to mammals for 
dietary purposes. The important developments described in U.S. 
Patent 4,340,592 provide a composition which can be employed 
to supplement nutritional deficiencies or to provide a complete 
nutritional composition, particularly for a,comatose patient 
or a patient having metabolic or digestive interference. The 
introduction of large quantities of free amino acids into a 
mammal tends to establish hyper tonic ity and metabolic 
interference . 

The expression "protein nutrients" herein includes free 
amino acids, organic acid amides of amino acids and 
ol igopept ides . 

The nutritional problems arising from using free amino acids 
could be avoided by employing an aqueous mixture containing 
oligopeptides, that. is, dipeptides or tripeptides, of the 
essential amino acids and other amino acids wherein the 
N-hprminal ammo acid is a glycine residue. The glycine terminal 



amino acid residue achieves water solubility and achieves 
excellent absorocion of the oligopeptides. 

While the use of the described aqueous solution of glycine- 
terminated dipeptides and tripeptides achieves the objectives 
set forth, there are some improvements which are useful, 
oarticularlv in oroviding a complete nutritional composition. 

(1) There may be a tendency to develop excess glycine in 
the patient as a result of using glycine as the N-terminal amino 
acid residue in all of the oligopeptides. There is no evidence 
that excess glycine creates any medical problems. -* Aa 

(2) Free amino acids are limitadly soluble in water. 
Glycine terminated oligopeptides are highly soluble in water. 
However nutrient compositions containing glycine oligopeptides ;fl * 
and/or free amino acids heretofore have been employed in • - 6 
concentrations of 20 weight percent peptide or less, usually ~ q 
less than 15 weight percent *' to tal protein content, i.e., the °1 
sum of the weight of ol igopept ides* and the weight of free amino-" 
acids. The use of such relatively low concentration aqueous 
nutrient compositions interferes with development of a complete-- 
nutrition system because of the water-intake limits for 
parenteral nutrition. There is an established limit for the 

i 

amount of water which can be introduced parenterally into a 
oatient. ADDCoaching that water-intake limit will cause serious-, 
problems in medical patients having heart deficiencies or kidney, 
deficiencies. Achieving and exceeding the water-intake limit 
may be fatal for such patients. Therefore such medical patients 



. annot be maintained parenterally for extended periods solely 
by prior art nutrient compositions. Such medical patients 
heretofore are effectively starving during those periods when 
they are unable to absorb nutrition except parenterally. It 
is possible to introduce maintenance-quantities of 
oligosaccharides, fats, minerals, trace elements and vitamins 
but it is not possible to introduce sufficient protein 
ingredients parenterally in tne form of free amino acids. 

STATEMENT OF THE PRESENT INVENTION 

This continuation-in-part application recognizes that 
acueous nutrient compositions can be employed in higher 

concentrations up to about 40 weight percent total protein, 

i.e., the sum of the oligopeptides and the free amino acids 

a much higher range than was heretofore believed to be possible. 

The higher concentrations are achieved by combining free 
amino acids, as desired, with oligopeptides, as desired, to 
provide the proportions of total protein Nutrients which are 
appropriate to the needs of the patient. 

The potential glycine excess can be avoided by providing 
at least some of the oligopeptides as glycine- terminated 
oligopeptides and providing other oligopeptides which are 
terminated with alanine or arginine or lysine moieties. The 
concentration of the oligopeptides is from 0.2 to 30 parts by 
weight in the nutrient composition, preferably from 2 to 20 
weight percent. The total protein content consisting of free 
amino acids and oligopeptides is from 2 to 40 weight percent. 
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The high concentrations of protein ingredients permit reduced 
fluid loads for the patient. 

Nutrient comoositions having lower concentrations of protein ! 

. rt ■ ! 
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ingredients are useful/ particularly with certain essential amino j 

acids such as tryptophan and tyrosine which are difficult to 

provide as parenteral nutrients. 

According to the present invention, novel nutritional * 

-d. * 

comDOsi t ions are prepared which are aqueous solutions containing- -J 
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at least one oligopeptide consisting of a dipeptide or a 
tripeptide wherein the N-terminal amino acid residue is glycine^ 
r es idue , and 

at least one oligopeptide consisting of a dipeptide or a . 
tr ipeptide where in the N-terminal amino acid residue is selected^ 
from the class consisting of alanine, lysine and arginine. * 

The oligopeptide concentration is from 0.2 to 30 weight 
percent. For total parenteral nutrition, the preferred range 
is from 5 to 15 weight percent of the oligopeptide. The total 
protein nutrients in the compositions are from 2 to 40 weight 
percent . 

f The free amino acids are preferably those which can be 
supplied as aqueous solute and which have stability in stocagej 
The oligopeptides preferably include amino acid moieties which 
are difficultly soluble in water and those which are unstable 
in the free amino acid state. 

In order to develop a complete nutritional composition, 
the compositions also may contain other nutrient ingredients- 
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such as oligosaccharides, fats, minerals, trace elements, 
vitamins and free amino acids. The oligopeptides comprise from 
about 0.2 to 30 weight percent of the aqueous solution, 
preferably from 5 to 15 weight percent, \jrhe composition also 
may include free amino acids for the reasons already set forth. 
The composition is intended for oral, gastrointestinal or 
intravenous introduction into a patient7\ 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The composition set forth in Table I has been prepared as 
a nutrient composition which has been effective to maintain a 
laboratory animal as a complete nutritional source for an 
extended period of time. 

TABLE I - Aqueous Nutrient Composition of Investigation 1 





Concerts t rat ion 


D ioeDt ide 


( mil limoles/1 iter ) 


Gly-L-Thr 


10.8 


_ Gly-L^Val 


16.3 


Gl y-L-Met 


7.6 


- Gly-L-Ile 


12.9 


- Gly-L-Leu 


18.8 


Ly s-L-Lys 


5.0 


- --G1 y-L-Tr p 


3.0 


Gly-L-His 


6.0 


Gly-L-Phe 


7.6 


Arg-L-Glu 


12.6 


Gly-L-Pro 


6.0 


Gly-L-Ala 


15.0 


Gl y-L-Tyr 


6.0 


Gly-L-Gln 


30 . 0 


Ala-L-Ala 


39.3 



The conventional abbreviations of Table I are: 

Ala Alanine Lys Lysine 

Arg Arginine Met Methionine 

Gin Glutamine ?he Phenylalanine i 

<jiu Glutamic acid ?ro P r ollne 

Gly Glycine The Threonine 

His Histidine T r? Trvotochan 

He isoleucine T yr Tyrosine 

Leu Leucine Val Valine 

The Table 1 composition contains all of the essential amino : 
acids and also includes some of the non-essential amino acids, ili 
It is well known that the essential amino acids include lysine, 
leucine, isoleucine, tryptophan, methionine, valine, 
phenylalanine, threonine. Non-essential amino acids include 
arginine, histidine, alanine, proline, glycine, glutamic acid, 
asparagine, • aspartate, cysteine, glutamine, serine, taurine, i '. 
hydroxyproline , citrulline, alpha- amino-n-buty r ic acid, 
cystathionine and ornithine. 

It will be observed from Table I that most of the dipeptides 
in the nutrient composition have a glycine residue in the 
N-terminal position. However the Lys-L-Lys (Lysyl lysine), the 
Arg-L-Glu ( Arginyl-glutamic acid) and the Ala-L-Ala 
( Alanyl-alanine) contain lysine, arginine and alanine, 
respectively as the N-terminal amino acid residue. The 
composition of Table I has been specially prepared to supply, 
as peptides, appropriate quantities of the essential amino acids 
and appropriate quantities of some important non-essential amino 
acids. By employing some dipeptides which are terminated with 
the lysine, alanine, arginine residues, the tendency for the 



patient to develop glycine excess is 3vcided. In a prefecred 
nutrient composition, the dipeptide formulation of Table I is 
combined with life-maintenance quantities of ol igosacchar ides , 
fats, minerals, vitamins and free amino acids as an aqueous 
mixture which functions as a complete nutrient composition, 
particularly for a patient who is comatose or afflicted with 
gastro- intestinal problems resulting from illness, injury or 
surgery. 

The nutrient compositions of this invention may be 
administered as described in the aforementioned U.S. Patent 
4,340,592, e.g., orally, intragastro intestinally and 

intravenously . 

Nutrient compositions were prepared containing glycine 

terminated dipeptides as shown in Table 2. 

TABLE 2 - Aqueous Nutrient Composition of Investigation 2 

Concentration 
pioeotide (millimoles/liter) 

Gly-L-Thr 6 - 80 
Gly-L-Val 10.37 
Gly-L-Met 11.41 

Gly-L-He 9 - 88 

Gly-L-Leu 13.59 

Gly-L-Phe . 10.79 

Gly-L-Lys 11.09 

Gly-L-His 5 - 22 

Gly-L-Arg 18.61 

Gly-L-Ala 56.72 

Gly-L-Pro 32.41 

Gly-L-Trp 1.98 
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The Table 2 composition, which also contained fat, glucose, 

electrolytes, minerals, trace elements and vitamins, was 
administered par en ter ally as the sole nutrient for laboratory 
animals over an extended period of time. The laboratory animals 
did not exhibit any ill effects from the parenteral nutrition 
investigation when the dipeptide mixture of Table 2 was 
employed. At the end of the investigation, the glycine content 
of the laboratory animal plasma was 1336 (+/- 108) micromoles. 
The laboratory animals exhibited no ill effects associated with 
the elevated glycine content. The normal glycine content of 
the laboratory animal's plasma is about 371 to 626 micromoles. 

The described laboratory animal investigation is reported 
in Gastroenterology, 1984; 86:1562-69 in an article entitled 
"Efficacy of a Synthetic Dipeptide Mixture as the Source of Amino 
Acids for Total Parenteral Nutrition in a Subhuman Primate 
(Baboon) - Plasma Concentration, Metabolic Clearance, and Urinary 
Excretion of a Series of Dipeptides" <by Steinhardt, Paleos, 
3randl , Fekl and Abidi . 

Additional investigations were carried out with a peptide 

composition set forth in Table 3. 



TABLE 3 - Aqueous Nu t r i en t* Compo s i t ion of Investigation 3 

Protein Nutrient Content 20 Weight Percent 



Concentration 





mill imo l e s 


g r am s per 


Substance 


cer liter 


liter 


glycyl-L-isoleucme 


"7-1 T "7 
/ 4 . J / 


1 4 . J 


L- loOieuc me 






giycyi Li i2uc ine 


35 00 


IS 0 


L- le uc me 


4 1 Q7 
i 1 . 3 J 


J.J 


gi ycy l-L- vai me 


1 7 7 




L~ vai ine 


oft 29 


a o 


glycyl-L- tyros ine 




7 ^ 


glycyi-L-giutamine 






L-alanyl-L-giutamine 


2 U . / 2 




L- lys ine- L-g 1 utajtiate* 


"3 "? en 
J / . jU 


ii n 
11 . u 


L-l vs ine 


4 1 . U 4 


o • U 


L-or ni thme-L-aspar tate* 






L-arg inine 






L-hist id ine 






L-ser ine 


ft 7 S 4 




L" tnr eon me 


7 7 23 


9 2 


L-alanine 


? n i 66 

a. U 0 • O W 


18 5 


L-or oi ine 


79.91 


9 . 2 


N-acetyl-L-cysteine* 


3.06 


0.5 


L-methionine 


50.26 


7.5 


L- phenylalanine 


33.29 


5.5 


L- tryptophan 


19.59 


4 .0 


Total 




200 .00 



* - Note - L- lys ine-L-glutamate is a salt of a basic amino 

acid and an acidic amino acid. 

- L-orni thine-L-aspar tate is a salt of basic and 
acidic non-essential amino acids. 



- N-acetyl-L-cys teine is an example of an organi 
acid amide of an amino acid. 



It will be observed that the composition of Table 3 includes 
several free amino acids, one organic acid amide of an amino 
acid and also includes glycine- terminated dipeptides and includes 
alanine- terminated dipeptides. The total glycine concentration 

in this composition was 14 weight percent compared to 

approximately 50 weight percent glycine in the dipeptide 
composition of Table 2. 

Laboratory animal investigations were carried out with the 
nutrient composition of Table 3. Effective nutrition was 
achieved with the laboratory animals over extended oeriods 
The glycine content of the laboratory animal plasma after this 
investigation was 736. The laboratory animals exhibited no ill 
effects which might be associated with nutrition. 

The urinary excretion of dipeptides during the investigation 
was less than 1 percent of the amount of infused peptides, which 
suggests conversion and utilization of th» parenterally 
introduced peptides. The tests established firm evidence for 
efficacy and safety of a dipeptide mixture as described as the 
sole nitrogen source for parenteral nutrition in mammals. 

A typical nutrient composition for parenteral nutrition 
having a higher concentration of protein solute than previously 
contemplated is set forth in Table 4. 



TABLE 4 



*aueous Nutrient Comcosition of Investigation 4 
" protein Nutrient" Content 40 Weight Percent 



Concentration 



S ubs tance 

glycyl-L-isoleucine 

glycyl-L- leuc ine 
glycyl-L- valine 
L-alanyl-L- tyros ine 
glycy 1-L-glutamine 

L-glutamic acid 
L-lysine 
' L-arg inine 
L-histidine 
L-ser ine 
L- threonine 
L-alanine 
L-proline 

N-acetyl-L-cysteine 

L-methionine 
L-ohenylalanine 
L- tryptophan 

Total 



cer liter 


millimoles 
cer liter 


16 1 


85.54 


7 1 Q 
£ J. ■ J 


116.08 


1 8 3 


104.90 


1 7 6 


69 .76 


3 S 5 


174.92 




224.56 




123.06 


37 4 


214 . 70 


' Q 4 
J * ** 


60 .26 




355 . 90 




121.10 




779 .66 


37 . 4 


324 .86 


0 . o 


4 90 


14.4 


96.68 


13.4 


80.86 


5.6 


27 .46 


409.0 





in Table 4 the nutrient composition includes 11 weight 
percent peptides including glycine-terminated peptides and one 
llanyl-terminated peptide Ulanyl-tyrosinel . Cysteine is 
presented as an auide of an organic acid. The total protein 
content (peptides and tree amino acids) is 40 weight percent. 
Such concentrated, soluble total ptot.in compositions are not 
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- • ,. arh The comoosition of Table 4 contains 

orocosea in tne prior arc. n« l - u " - J 

• i -^^'-.^iHq eit-hpf as free amino acids or 
all of the essential ammo acids eitner as ucc 

as moieties of an oligopeptide. 

The invention also contemplates protein nutrient 
compositions having smaller quantities of oligopeptides as set 
fo r th in Table 5 ♦ 



T*3LE 5 - Aqueous Nutrient Composition of Investigation 5 

Protein Nutrient Content 10 Weight Percent 



Concentration 



S ubs tance 

L- al any 1-L- tryptophan 
glycyl-L- tyrosine 
L- isoleucine 
L- leuc ine 
L- valine 

-L-iysine-L-glutamate* 
L-ornithine-L- aspartate* 
L-arginine 
L-histidine 
L-se r ine 
L- threonine 
L-alanine 
L-proline 

N-acetyl-L- cysteine* 

L-me thionine 
L- phenylalanine 
glycine 

Total 



grams 

r^n r 1 i for 
a „. ■ - — 


mill imoles 
oe r liter 


2.00 


7.26 


3.00 


12 . 59 


7.00 


53.35 


a .oo 




11.50 


93 .16 


11.00 


37 .50 


3.50 


13 .20 


4.30 


24 .69 


4 .30 ' 


27 .72 


4.30 


40 . 92 


4 .30 


36 .10 


13.00 


145.89 


4.30 


37 .35 


0 . 50 


3.06 


. 3.50 


23.45 


2.50 


15 .14 


13 .00 


173 .12 


100 .00 





* - See Footnote Table 3 
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The dipeptides comprise 0 ..5 weight percent of a nutrient 
composition by weight as glycine and alanine terminated 
ceotides. Cysteine is included as an amide of an organic acid. 
Free amino acids comprise 9.5 weight percent of the nutrient 
composition. The composition of Table 5 is particularly useful 
in maintaining nutrition for growing children who have continuing 
needs for tyrosine and tryptophan. 
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ff L AIMS : 

1. A nutrient composition comprising an aqueous solution 
containing from 0.2 to 40 weight percent of protein nutrients 

/ including 0.2 to 30 weight percent of oligopeptides consisting 
of dipeptides and tripeptides wherein at least one said 
oligopeptide contains a glycine residue as the N-terminal amino 
acid residue; 
and 

at least one said oligopeptide contains as the N-terminal 
amino acid residue an amino acid residue selected from the class 
consisting of alanine, lysine and arginine. 

2. The nutrient composition of Claim 1 including alanvl 
tyrosine as one of the said oligopeptides, 

3. The nutrient composition of Claim 1 including arginyl 
glutamic acid as one of the said oligopeptides. 

4. The nutrient composition of Claim 1 including lysyl 
lysine as one of the said oligopeptides. 

5. The nutrient composition of Claim 1 including other 
nutrients selected from the class consisting of fats, 
oligosaccharides, minerals, trace elements, vitamins and free 
amino acids. 

6. The nutrient composition of Claim 1 containing all 
essential amino acids, either as free amino acids or as amino 
acid residues in the said oligopeptides. 



7. The nutrient composition of Claim 1 containing at least 
one non-essential free amino acid. 

8. A nutrient composition comprising dipeptides of 
L-threonine, L-valine, L-methionine , L- isoleuc ine , L-leucine, 
L-lysine, L-tr yptophan , L-histidine, L-phenylaianine , L-glutamic 
acid, L-proline, L-glutamine, L-alanine and L-tyrosine, and, 

as the N-terminal residue of at least one of said dipeptides, 
a glycine residue and, as the N-terminal residue of at least 
one of said dipeptides, at least one other amino acid residue 
selected from the class consisting of L-alanine, L-lysine and 
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L-arg mine . 



9. a parenteral nutrient composition of Claim 1 containing 
from 10 to 40 percent by weight of said protein nutrients, 
including from 2 to 20 weight percent oligopeptides. 

10. A parenteral nutrient composition containing water 

0 

and 20 to 40 percent by weight of protein nutrients including 
free amino acids and oligopeptides consisting of dipeptides or 
tripeptides, where the said oligopeptides comprise 2 to 20 weight 



• . * 



percent of the composition. 

11. The parenteral nutrient composition of Claim 10 
including other nutrients selected from the class consisting 

of fats, oligosaccharides, minerals, trace elements and vitamins. 

12. The parenteral nutrient composition of Claim 10 
including an organic acid amide of an amino acid. 



